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T n  t h i s  t h e s i s  a  d e s c r l p t i o n  i s  g i v e n  o f  t h e  l i f e  h i s -
t o r y  o f  t he  ben th i c  mar ine  red  a lga  Ac rosymphy ton  pu t , -
p u n i f e r u n  ( J .  a g .  1  S j 6 s t .  ( R h o d o p h y c e a e ,  C r y p t o n e m i -
a les )  and  o f  t he  i n f l uence  env i ronmen ta l  f ac to rs  have
o n  t h e  c o u r s e  o f  t h i s  l i f e  h i s t o r y .  A c t , o s y m p h y t o n  r s
a  su rnmer  annua l  t ha t  occu rs  i n  t he  Med i te r ranean ,
growing at tached to the substratum at  depths between
c .  15  m and  c .  30  m .  The  on l y  phase  known  f rom na tu re
a t  t he  s ta r t  o f  t h i s  s tudy  was  the  gametophy te .  These
a r e  u p  t o  2 0  c r n  h i g h ,  p r o f u s e l y  b r a n c h e d ,  g e l a t i n o u s ,
p ink  p lan ts .  The  p rocess  o f  sexua l  r ep roduc t i on  i n
the  gametophy te  has  been  desc r i bed  i n  de ta i l  i n  t he
n r p r l i . r r q  c e n f  r r r \ z  T h e  r c q t  o f  f  h e  I  i  f  e  h i  s t o r v  w a s
unknown.
The  thes i s  s ta r t s  w i t h  an  i n t roduc to ry  chap te r  i n
w h i c h  t h e  l i L e r a t u r e  o n  A c r o s y m p h g t o n  i s  s u m m a r i z e d .
I n  a d d i t i o n  ' c h e  d e f i n i t i o n s  r e q u i r e d  f o r  t h e  d e s c r i p -
t l o n  o f  a  l i f e  h i s t o r y  a r e  g i v e n ,  a n d  t h e  d i f f e r e n t
l i f e  h i s t o r v  f v D e s  t h a t  h a v e  b e e n  f o u n d  i n  t h e  r e d- J  f
a l g a e  a r e  d i s c u s s e d .  F i n a l l y  a  s h o r t  s u r v e y  i s  g i v e n
o f  t he  i n f l uence  env i ronmen ta l  f ac to rs  can  have  on
f h a  n r n r ^ r * h  a n r l  A a r r a ' l ^ n m a n F  n f  m r r i n a  r - l a r a
s v  w  v + v y r r r u
T n  c h a n J - o r  T T  A  d a q n r i  n f  i  n n  i  q  a i  r r a n  n f  1 -  h o  m n r n h n -r  r y  u r v r r  u r r v  r [ v !  i / r r v
l o g i c a l  p h a s e s  i n  t h e  I i f e  h i s t o r y  o f  A c r o s y n p h A b o n .
' l ' hc  cama fnnh r r f p  was  iSO la ted  f rom na tg re  and  the  d i f -
f e ren t  deve lopmen ta l  p rocesses  were  s tud ied  i n  un i -
a l g a l  c u l t u r e s ,  k e p t  j - n  t h e  l a b o r a t o r y  u n d e r  c o m p l e -
te l y  de f i ned  cond j - t i ons .  These  cond i t i ons  vTe re  chosen
s o  a s  t o  r o r r o h l r r  q i n r t t l a t e  f h c  n a t r r r a l  s e r r t l e n n p  o f
s e a s o n s  i n  t h e  f i e 1 d .  T h e  r e p r o d u c t i v e  c e l 1 s  p r o d u c e d
l r r z  1 -  h c  o e m o f  n n h r z f  e  -  t h e  r - :  r n ^ q n r r r e q  -  c r r a ) w  i  n t o  C f  U S -u v y l r l u ! ' , Y l v v Y l r r u v
t o s e  p l a n t s  t h a t ,  i n  m o r p h o l o g i c a l  a s p e c t ,  c o m p l e t e l - y
d i f f e r  f r o m  t h e  g a m e t o p h v t e ,  b u t  s t r o n g l y  r e s e m b l e  a
s n e r - i  p s  n r c r l i n r r s l  w  r - o l  I  c r - t o d  f  r n m  n : f  r r r p  a n d  o i V g n  t h ee u ! v  s r r s  J
n a m e  o f  [ l y n c n o c L c n r . t n  s e r D e n s  ( C r o u a n  f r a t .  )  B a t t .(Rhodophyceae ,  Ce ra r . r i a l es  )  "  These  p lan ts  f o rm  te t ra -
q n o r a n c i  a  i  n  f  h e  c r r l  t r t r e s  k e a t  u n d e I .  t t a u t u m n "  a n de u L v J  ' r u r e
"w j -n te r "  cond i t i ons .  The  te t raspo res  g row  i n to  new
A c r o s y m p h y t o n  p l a n t s  ( g a m e t o p h y t e s ) ,  w h i c h  f o r m  g a m e -
t a n g i a  a n d  s u b s e g u e n t l y  c a r p o s p o r e s  i n  t h e  c u f t u r e s
kep t  unde r  " sumrne r "  cond i t i ons "  Thus  the  l i f e  h j - s to ry
o f  A c n o s y m p h y t o n  w a s  c o m p l e t e d  i n  c u l t u r e .  T h e  t e t r a -
spo rophy te  can  rep roduce  vege ta t i ve l y  by  means  o f
f r a g m e n t a t i o n .  T h e  g a m e t o p h y t e  l a c k s  t h e  a b l 1 1 t y  t o
r e p r o d u c e  b y  v e g e t a t i v e  m e a n s .
C h a p t e r  I I I  d e a l s  w i t h  t h e  i s o l a t l o n  o f  t h e  h i t h e r -
t o  unknown  te t raspo rophy te  f r om na tu re .  Two  s l i gh t l y
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d i f f e ren t  t ypes  o f  c rus tose  p lan ts ,  bo th  neve r the less
answer i -ng  to  t he  desc r i p t i on  o f  t he  spec ies  Hymenoc lo -
n tum se rpens ,  we re  i so la ted  and  the i r  morphoJ_ogy  was
compared wi th that  of  the cul ture-grown tet rasporo-
phy te  o f  Acz ,osymphy ton .  P lan ts  o f  one  o f  t he  t ypes
p roved  to  be  te t raspo rophy tes  o f  Ac rosynphy ton .  These
p lan ts  f o rmed  te t raspo rang ia  unde r  "au tumn"  and
"w in te r "  cond i t i ons  and  the  te t raspo res  g rew  i n to  new
Acrosgmphy ton  pLanLs .  P l -an ts  o f  t he  o the r  t vpe  p roved
t o  b e  a  p h a s e  i n  t h e  l i f e  h i s t o r y  o f  a n o t h e r  r e d  a l g a ,
n a m e l y  B o n n e m a i s o n i a  a s p a r a g o i d e s  ( l ^ I o o d w .  )  C . A g .(Rhodophyceae ,  Nema l i a l es ) .  I t  was  conc luded  tha t  t he
" s p e c i e s "  H y m e n o c l o n . L u m  a e r p e n s  i s  m o s t  p r o b a b l y  n o t
an  i nd i v i dua l  sys tema t i c  en t i t y ,  bu t  ma lz  be  a  phase
i n  t h e  l i f e  h i s t o r y  o f  v a r i o u s  r e d  a l g a e .
fn  chap te r  fV  t he  ca ryo log i ca l  phases  i n  t he  l _ i f e
h i s t o r y  o f  A c r o s y n p h y t o n  a r e  i n v e s t i g a t e d .  B o t h  i n
the gametophyte and in the tet rasporophyte the nucle i
p roved  to  be  too  sma l l  t o  a l l ow  the  coun t i ng  o f  ch romo-
somes .  The re fo re  re la t i ve  amoun ts  o f  DNA were  measu red
by  means  o f  t he  Feu lgen  m ic rospec t ropho tome t r i c  t ech -
n ique .  The  gametophy te  i s  hap lo id ,  t he  t e t raspo ronhy te
i s  d i p l o i d .  S y n g a r n y  t a k e s  p l a c e  d u r i n g  t h e  p r o c e s s  o f
sexua l  r ep roduc t i on  i n  t he  gametophy te .  p reced ing  the
fo rma t i on  o f  t he  ca rpospo res .  Me ios i s  t akes  p lace  r -n
the tet rasporanqium-rnothercel  l_  .
f n  t he  chap te rs  V  and  V f  t he  i n f l uence  o f  env i ron -
men ta f  f ac to rs  on  va r i ous  deve lopmen ta l  p rocesses  i n
t h e  l i f e  h i s t o r y  o f  A c r o s g m p h g t o n  i s  f u r t h e r  i n v e s t i -
ga ted .  Bo th  i n  t he  gametophy te  and  the  te t raspo rophy te
the  p rocess  nnos t  s t rong l y  i n f l uenced  by  env i ronmen ta l
f a c t o r s ,  i s  t h e  i n i - t i a t l o n  o f  r e p r o d u c t i v e  s t r u c t u r e s .
The  fo rma t i on  o f  ga rne tang ia  i s  m i i n l y  i n f l uenced  by
l ^ o m n a r e f  r r r a  + h e  f o r m a t i o n  o f  t e t r a s p o r a n q i a  i s  i n -,  L r r e  u r v r r  v !
f l u e n c e d  b y  t e m p e r a t u r e ,  d a y l e n g t h  a n d  i r r a d i a n c e .  f n
c h a p t e r  V  i s  i n v e s t i g a t e d  w h e t h e r  t h e  r e s p o n s e  t o  d a y -
I e n g t h  i n  t h e  f o r m a t i o n  o f  t h e  t e t r a s p o r a n g i a  i s  m e -
d i a t e d  b y  p h y t o c h r o m e ,  l i k e  i n  t h e  f l o w e r i n g  n l a n t s
and  i n  some  o the r  a lgae .  A  nu rnbe r  o f  expe r imen ts  shows
t h a t  t h i s  m o s t  p r o b a b l y  1 s  n o t  t h e  c a s e .  C h a r a c t e r i s -
t i c  f e a t u r e s  o f  t h e  r e s o o n s e  t o  d a y l e n g t h  r n  A c r o s y m -
p h y t o n  a r e  t h e  f o l l o w i n g :  T e t r a s p o r a n g i a  a r e  f o r m e d
u n d e r  " s h o r t  d a y "  c o n d i t i o n s .  T h e  r e s p o n s e  t o  d a v -
Ieng th  changes  g radua l l y  ove r  a  ra the r  b road  range  o f
l i g h t / d a r k  r e g i m e s .  I n  l i g h t / d a r k  r e g i n e s  w i t h  a
d a i l y  l i g h t  p e r i o d  o f  t 6  h o u r s  o r  m o r e  v i r t u a l l y  n o
t e t r a s p o r a n g i a  a r e  f o r m e d .  T h e  i n f l u e n c e  o f  i r r a d i -
a n c e  i s  n o t  a l w a y s  t h e  s a m e ,  b u t  c h a n g e s  w i t h  d a y -
I e n q t h .  T h e  s h o r t e r  t h e  d a i l y  l i g h t  p e r i o d ,  t h e  l o w e r
the  i r r ad iance  l eve l  r equ i i ed  f o r  t he  f o rma t i on  o f
I
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t he  t e t raspo ranq ia .  A  day leng th -dependen t  j - n f l uence  o f
i r r ad j -ance  o f  t h i s  k i nd  has  no t  been  p rev ious l y  repo r -
t ed  fo r  any  o the r  p lan t .
I n  chap te r  V I  t he  resu l t s  o f  t he  cu l t u re  expe r imen ts
are used i  n  formulat ing a model  for  the course of  the
l i f e  h i s to ry  i n  na tu re .  The  cond i t i ons  p reva len t  i n
nature in  the course of  the vear  were reconstructed
from l i - terature data.  The model  could be conf  i rm.ed
w i th  l i t e ra tu re  da ta  on  the  seasona l  pe r i od i c i t y  and
the  geog raph i ca l  d i s t r i bu t i on  o f  Ac rosymphy ton ,  The  new
genera t i on  o f  gametophy tes  i s  i n i t i - a ted  i n  sp r i ng  by
the tet raspores that  have been produced dur ing the
p reced ing  w j -n te r .  Te t raspo rang ia  a re  f o rmed  as  soon
ds ,  i n  au tumn ,  t empera tu res  have  d ropped  be low  c .  I 8oC ,
and  con t i nue  to  be  fo rmed  un t i l ,  i n  sp r i ng ,  days  g row
too  l - ong .  The  seasona l  pe r i od i c i t y  i n  t he  f o rma t i on
o f  t he  t e t raspo rang ia  i s  rough l y  t he  same a t  d i f f e ren t
dep ths  i n  sp i t e  o f  t he  f ac t  t ha t  i r r ad iance  i - n f l uences
t h e  r e s p o n s e .  F o r ,  w i t h  i n c r e a s i n g  d e p t h ,  a  d e c r e a s e
in  i r r ad iance  goes  w iLh  a  dec rease  i n  t he  "e f f ec t i ve "
day leng th :  one  fac to r  caus ing  l ess ,  t he  o the r  more
te t raspo rang ia  t o  be  fo rmed .  The  new gene ra t i on  o f  t e -
t rasporophytes is  in i t ia ted at  the end of  surnmer by
the carpospores which have been produced by the game-
tophy te ,  a f t e r  gametang ia  had  s ta r ted  to  be  fo rmed  a t
t empera tu res  above  c .  t 7oC .  The  geog raph i ca l  d i s t r i -
bu t i on  o f  Ac rosymphy ton  p roves  to  be  f im i ted  b1z  ten -
pe ra tu re  bounds .  The  spec ies  i s  on l y  t o  be  found  i n
the  reg ion  i n  wh i ch  bo th  t he  gametonhy te  and  the  te -
t raspo rophy te  can  ma tu re  du r i ng  some t i r ne  o f  t he  yea r .
The  thes i s  i s  conc l -uded  by  a  gene ra l  d i - scuss ion  i n
wh ich  the  resu l t s  ob ta ined  fo r  Ac rosgmphy ton  a re  com-
pa red  w i - t h  t hose  ob ta ined  fo r  o the r  ben th i c  mar ine
a l q a e .
